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(54) Cooling fan for a vehicle alternator 

(57) Since a structure of a cooling fan of an alterna- 
tive current generator for a vehicle is formed with a resin 
molding product having an insert metal fitting (19), a 
freedom degree on said fan design shape configuration 



and said installation performance of said fan to a core 
(2) can be compatible. A cooling fan structure having a 
high shape configuration design freedom degree and 
having an installation strength similar to that of said fan 
according to said prior art can be obtained. 



FIG. 1 



CM 
< 

<D 
CO 

CM 
CM 




0_ 

LD 



Printed by Jouve, 75001 PARIS (FR) 



1 



EP 1 122 864 A2 



2 



Description 

Background of the Invention: 
<Technical Field> 

[0001] The present invention relates to a vehicle AC 
generator or an alternative current generator for a vehi- 
cle and in particularly to a ventilation cooling fan of an 
alternative current generator for vehicle and a manufac- 
turing method of the same. 

<Prior Art> 

[0002] Fi g . 9 is a cross-sectio nai view showi ng a co n- 
struction of an alternative current generator for vehicle 
according to the prior art. A rotor 1 is constituted by a 
bobbin 3 to which a field coil 4 is wound, a yoke 5 for 
forming a magnetic iron core, a pair of cores 2 com- 
prised of plural claw shape configuration portion chips 
(plates), a front fan 15 and a rear fan 1 6 which are weld- 
ed and fixed to an end face of the core 2, a rotating shaft 
6, and a slip ring 7. The pair of cores 2 sandwiches the 
bobbin 3 to which the field coil 4 is wound and the yoke 
5 and claws 2a are arranged to mesh, and the cores 2 
are inserted and fixed to a substantial center portion of 
the rotating shaft 6. 

[0003] To an outer peripheral portion of the rotor 1 a 
stator 8 is arranged and to surround the stator 8 a front 
bracket 10 and a rear bracket 11 are installed. To one 
of the end portions of rotating shaft 6, a pulley 12 is in- 
stalled and a rotational force of an engine not shown in 
figure is transmitted to the pulley 12 through a belt not 
shown in figure and the rotor 1 is rotated and driven, in 
accordance with the rotation of the rotor 1 , the front fan 

1 5 and the rear fan 1 6 wh ich are Installed to the core 2 
rotate together and an inner portion of the generator is 
ventilation-cooled. 

[0004] As shown in Fig. 9, the front side bracket 10 
has plural intake holes 22 and the plural exhaust holes 
23 and also the rear side bracket 11 has plural intake 
holes 22 and the plural exhaust holes 23, respectively, 
and in the rotation of the rotor 1 an interior portion of the 
alternative current generator is ventilation-cooled using 
the front fan 15 and the rear fan 1 6. 
[0005] Fig. 10 is a perspective view showing a fan 
which is employed in the alternative current generator 
for vehicle according to the prior art. A conventional fan 

1 6 is transformed from one sheet thin plate using a press 
working, and the structure of the fan 16 is that plural 
curved face (or a fiat face) blades 17 are provided pro- 
jectingly in an axial direction according to the transform- 
ing by a ring shape supporting plate 18 and by bending 
a part of the ring shape supporting plate 1 8. As a result, 
a sheet number of the blades 17 and a height of the 
blades 17 have a relative relationship, therefore a free- 
dom degree in a fan design receives a restriction. 
[0006] Recently, a high speed drive of an alternative 



current generator for vehicle comes into wide use in ac- 
cordance with a high output performance request for the 
alternative current generator for vehicle. As the high 
speed drive advances, there causes a problem in which 

5 the noises of the alternativecurrentgeneratorforvehicie 
increase. Many of the noises duringthe high speed drive 
time are wind noises accompanying with the rotation of 
a rotor, in particular the affects by the turbulence flow 
noises according to the rotation of a cooling fan and the 

10 interference noises occupy a large element. 

[0007] For this reason, the noise increase has re- 
strained by an alternation of the sheet number of the 
blades of the cooling fan, an alternation of a curvature 
radius of the blades, an employment of back ward 

is blades, and an employment of an irregular pitch ar- 
rangement of the blades. However, the silence noise 
performance at the vehicle side (an engine except for 
the alternative current generator, auxiliary machineries, 
etc.) is advanced, a correspondence to the low noise 

20 performance by the alternation of the shape configura- 
tion by a thin plate press transforming fan according to 
the prior art reaches to the limitation. 
[0008] In the thin plate press transforming fan accord- 
ing to the prior art, since one sheet iron plate is punched 

2s out using a die and transformed by bending the iron 
plate, it receives many restrictions on the design relating 
to the sheet number of the blades, the height of the 
blades, and the arrangement of the blades, etc.. 



[0009] An object of the present invention is to obtain 
an alternative current generator for a vehicle wherein a 
fan structure in which afreedom degree on ashapecon- 
figu ration design can be made high, an installation 
strength similar to that of the thin plate transforming fan 
according to the prior art can be obtained, further an al- 
ternation in a fan installation process can not be gener- 
ated. 

[001 0] According to the present invention, in an alter- 
native current generator for a vehicle comprising a pair 
of cores having plural claw shape portion configuration 
plates, a rotating shaft inserted into a center portion of 
the core, a rotor inserted and fixed to the rotating shaft 
45 and having an excitation current supply use slip ring, a 
stator provided at an outer periphery of the rotor, and a 
front side bracket and a rear side bracket arranged to 
surround the rotor and the stator, the rotor is supported 
to rotate freely each of the brackets through a bearing 
so member, the core is comprised of a pair of a front fan 
and a rear fan which are installed to both ends of said 
core, to end portions of the respective front side and rear 
side brackets plural intake holes are provided, and an 
outer peripheral portion of respective front side an rear 
55 side brackets plural exhaust holes are provided, and in 
accordance with a rotation of the rotor an inner portion 
of the generator is ventilation-cooled using the front and 
rear fans. 
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[001 1 J The alternative current generator for the vehi- 
cle is characterized in that at least one of the front fan 
and the rear fan is a resin molding fan having an insert 
metal fitting, and a fixing of the resin molding fan to the 
core is carried out by joining the insert metal fitting to 
the core by using a joining means such as a welding. 
[0012] According to the invention, since the structure 
of the cooling fan is formed by the resin molding product 
having the insert metal fitting, the blade shape configu- 
ration can be realized by the curved face, the flat face 
^ndalsothe three dimensional shape configuration, and 
further a ring shape rectifying plate can be provided in 
the tip end side of the blade. Further, according to the 
employment of the resin molding fan, the sheet number 
of the blades and the suitable pitch of the blades can be 
established freely within a realizable degree. 
[0013] Further, in the resin molding fan itself, it is dif- 
ficult to obtain the full installation strength during the 
joining time to a back face of the core, however, in the 
resin molding fan having the insert metal fitting, In ac- 
cordance with the insert metal fitting since the mechan- 
ical connection can be carried out by the welding etc. to 
the back face of the core, it is possible to ensure the 
installation strength similar to that of the press trans- 
forming product using the thin plate according to the pri- 
or art: 

[001 4] According to the invention, since the inner di- 
ameter of the ring shape supporting plate in which the 
blades of the cooling fan are projectingly provided is es- 
tablished to have substantially sam e di ameter of the o ut- 
er diameter of the rotating shaft of the rotor or the outer 
diameter of the slip ring which is inserted and fixed to 
the rotating shaft, the positioning of the axial center 
against the core of the cooling fan during the installation 
time of the cooling fan to the back face of the core can 
be carried out easily. 

[0015] According to the invention, since to the rear 
face (the contact face with the core) of the ring shape 
supporting plate in which the blades of the cooling fan 
are projectingly provided, the raised portion which is 
suited to the root portion of the core is provided, as a 
result the positioning of the cooling fan against to the 
rotation direction of the core can be carried out easily. 

Brief Description of the Drawings: 

[001 6] 

Fig. 1 is a perspective view (a blade projecting face 
side) showing a fan which is applied to an alterna- 
tive current generator for vehicle according to the 
present invention; 

Fig. 2 is a perspective view (a back face side) show- 
ing the fan which is applied to the alternative current 
generator for vehicle according to the present in- 
vention; 

Fig. 3 is a perspective view showing an insert metal 
fitting which Is applied to the alternative current gen- 



eratorfor vehicle according to the present invention; 
Fig. 4 is a cross-sectional view showing the alter- 
native current generatorfor vehicle according to the 
present invention; 
s Fig . 5 is a cross-sectional view sh owing an i nstall a- 
tion condition of a fan which is applied to the alter- 
native current generatorfor vehicle of a Carrying- 
Out Embodiment 2 according to the present inven- 
tion; 

Fig. 6 is a perspective view showing a before of an 
installation condition of a fan which is appfied to the 
alternative current generator for vehicle of a Carry- 
ing-Out Embodiment 3 according to the present in- 
vention; 

Fig. 7 is a perspective view showing an installation 
condition of the fan which is applied to the alterna- 
tive current generator for vehicle of the Carrying- 
Out Embodiment 3 according to the present inven- 
tion; 

Fig. 8 is a perspective view showing another em- 
bodiment of a positioning use raised portion shape 
configuration in the fan which is applied to the alter- 
native current generator for vehicle of the Carrying- 
Out Embodiment 3 according to the present inven- 
tion; 

Fig. 9 is across-sectional view showing an alterna- 
tive current generator for vehicle according to the 
prior art; and 

Fig. 10 is a perspective view showing a fan which 
is applied to the alternative current generatorfor ve- 
hicle according to the prior art. 

Description of the Invention: 

[0017] An alternative current generator for a vehicle 
of the carrying-out embodiments according to the 
present invention will be explained referring to drawings. 
[0018] Fig. 4 is a cross-sectional view showing an al- 
ternative current generator for vehicle according to the 
present invention. In Fig. 4, a rotor 1 is constituted by a 
pair of claw shape cores 2 on which plural claws 2a are 
provided respectively, a bobbin 3 on which a field coil 4 
is wound, a yoke 5 for forming a magnetic pole iron core 
of the bobbin 3, a rotating shaft 6, and an excitation cur- 
rent supply use slip ring 7. In the one pair of the cores 
2, the claws 2a of the core 2 are opposed to mesh and 
the bobbin 3 and the yoke 5 are arranged to be sand- 
wiched, and the rotating shaft 6 is inserted under pres- 
sure and fixed to these axial centers. 
bo [ooig] in a back face portion of the one pair of cores 
2, afrontfan 13 and a rear fan 14 are installed integrally 
to the cores 2. Further, in an one end portion of the ro- 
tating shaft 6, a pulley 12 is installed and in another end 
portion of the rotating shaft 6, the slip ring 7 is inserted 
55 under pressure andthe pulley 12 and the slip ring 7 ro- 
tate by forming integrally with the rotating shaft 6. 
[0020] A stator 8 is arranged on an outer periphery of 
the cores 2 to have a minute gap with the cores 2. To a 
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brush holder 9, a voltage regulator is mounted actually. 
And, a front side bracket 1 0 and a rear side bracket 1 1 
support the rotating shaft 6 and are arranged to sur- 
round the rotor 1 and further sandwich the stator 8. 
[O021] The front side bracket 10 has plural intake s 
holes 22 and the plural exhaust holes 23 and also the 
rear side bracket 11 has plural intake holes 22 and the 
plural exhaust holes 23, respectively, and in the rotation 
of the rotor 1 an interior portion of the alternative current 
generator is ventilation-cooled usingthefrontfan 15and 
the rear fan 16. 

Carrying-Out Embodiment 1 

[0022] Fig. 1 and Fig. 2 are perspective views of a 
blade face of the rear fan 1 4 according to the present 
invention and a back face of the rear fan 14, and Fig. 3 
is a perspective view of an insert metal fitting (an insert 
terminal) 1 9 according to the present invention which is 
molded integrally with the rear fan 14. In the respective 
views of Fig. 1 , Fig. 2 and Fig. 3, the rear fan 14 is made 
of a resin product in which the insert metal fitting 19 is 
molded integrally. The insert metal fitting 19 is molded 
by molding an iron plate having SPCCt= 1 .2 degree us- 
ing a press process. 

[0023] To a flat face portion 19a of the insert metal 
fitting 19, plural welding portions 1 9b which project in an 
opposed side of the core 2 are provided in a peripheral 
direction. Further, the insert metal fitting 1 9 is not a mere 
fiat plate but the insert metal fitting 19 itself is molded 
on an even and uneven face, and to an outer peripheral 
portion plural empty holes 19c or raised portions 19 are 
provided, as a result the shape configuration of the in- 
sert metal fitting 1 9 is that the combination between the 
resin during the insert molding time and the insert metal 
fitting 19 is strengthened. 

[0024] Inthe shape configuration afterthe resin mold- 
ing, the most part of the insert metal fitting 1 9 are cov- 
ered by the resin : and an exposed portion of the insert 
metal fitting 1 9 Is only in a welding portion. The material 
of the rear fan 14 is used according to a glass reinforced 
nylon etc. taking into the consideration of the molding 
performance and the strength performance and the 
freedom degree in the design relating to the sheet 
number of the blades and the height of the blades, and 
the arrangement of the blades, etc. can be improved. 
[0025] As stated in above, in the resin rear fan 14 in 
which the insert metal fitting 19 of the iron press product 
is molded integrally, since the welding portions which 
are projectingly provided to the insert metal fitting 1 9 are 
provided, without the alternation of the equipment it is 
possible to carry out the welding fixing. Further, in the 
above stated Carrying-Out Embodiment 1 according to 
the present invention, the rear fan 14 is only explained 
however as to the front fan 1 5 the same explanation will 
be explained. 



Carrying-Out Embodiment 2 

[0026] Fig. 5 is a detailed cross-sectional view show- 
ing an installation condition of the fan to which the alter- 
native current generator for vehicle of the Carrying-Out 
Embodiment 2 according to the present invention is ap- 
plied. As to the procedure of the installation of the rear 
fan 14 to the core 2, the rear fan 14 is contacted to a 
backfaceofthecore2, and after positioning, in the weld- 
ing portions 19 the welding is carried out and then the 
fan is fixed. In Fig. 5, a resin portion inner diameter size 
1 of the resin mold rearfan 1 4 in which the insert metal 
fitting 1 9 is molded integrally is established to have the 
substantial same diameter of a resin portion inner diam- 
eter size 1 of the slip ring 7. 

[0027] Accordingly, according to the Carrying-Out 
Embodiment 2 of the present invention, It is unneces- 
sary to carry out the positioning of the fan 1 4 during the 
axial center installation of the fan 1 4 to the back face of 
the core 2 against the core 2 of the fan 14, and accord- 
ingly the working performance during the Installation 
time can be improved. 

Carrying-Out Embodiment 3 

[0028] Fig. 6 is a perspective view showing a before 
condition for installing the fan which is applied to the al- 
ternative current generator for vehicle of the Carrying- 
Out Embodiment 3 according to the present invention 
to the core, and Fig. 7 is a view showing an installation 
condition of the fan in the alternative current generator 
for veh icle of the Carrying-Out Embodiment 3 acco rding 
to the present invention. 

[0029] In Fig. 6, in a rear face portion 14a of the pro- 
jecting face of the blade of the rear fan 14, a total four 
portions, namely one side two portions, of trapezoid 
shape configuration positioning use raised portions 20 
which are suited to the back face portion shape config- 
uration of the core 2 are provided. Since an interval 2 of 
the positioning use raised portions 20 is established to 
have a minute gap degree to a width 2 of the back face 
of the core 2, during the installation time of the fan 14 
to the core 2 the positioning of the rear fan 14 against 
the rotation direction of the core 2 can be carried out 
easily, the working performance during the installation 
time can be improved. 

[0030] Further, in the above Carrying-Out Embodi- 
ment 3 according to the present invention, the shape 
configuration of the positioning use raised portion 20 
has the trapezoid shape configuration, but the shape 
configuration of the positioning use raised portion is not 
limited to the above, as shown in Fig. 8, a convex shape 
configuration 21 which is suited to the shape configura- 
tion of the root portion of the core 2 can be employed. 
[0031] According to the present invention, with the 
above stated construction, the following effects can be 
obtained. 

[0032] According to the present invention, in the cool- 
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ing fan of the alternative current generator for vehicle, 
since the insert metal fitting is formed with the integral 
molding resin product, the freedom degree in the design 
relating to the sheet number of the blades of the cooling 
fan, the shape configuration of the blades of the cooling 
fan, the arrangement pitch of the blades of the cooling 
fan can be improved and further it is possible to carry 
out the weldi ng fixing i n the alternative cu rrent g enerator 
for the vehicle. 

[0033] Further, according to the present invention, 
since the inner diameter portion of the cooling fan is es- 
tablished to have the substantial same to the outer di- 
ameter of the shaft or the slip ring resin portion, during 
the installation time the positioning of the axial center of 
the cooling fan and the core can be carried out easily, 
accordingly the working performance of the alternative 
current generator for the vehicle can be improved. 
[0034] Further, according to the present invention, to 
the contacting face of the rear face of the cooling fan 
and the core, the raised portion suited to the back face 
of the core is provided, during the installation time the 
positioning of the rotation direction of the fan and the 
core is carried out easily, accordingly the working per- 
formance of the alternative current generator for the ve- 
hicle can be improved. 



Claims 



a fixing of said resin molding fan to said core 
(2) is carried out by joining said insert metal fit- 
ting (19) to said core (2) by using a joining 
means such as a welding. 

5 

2. An alternative current generatorfor vehicle accord- 
ing to claim 1, is characterized in that 

said resin molding fan is a centrifugal fan which 
10 is comprised of a ring shape supporting plate 

in which plural blades are provided projectingly 

in an axial direction; and 

an inner diameter of said ring shape supporting 

plate is established substantially same to an 
is outer diameter of said rotating shaft (6) of said 

rotor (1 ) or an outer diameter of a resin portion 

of said slip ring (7) which is inserted and fixed 

to said rotating shaft (6). 

20 3. An alternative current generatorfor vehicle accord- 
ing to claim 1 or claim 2, is characterized in that 

said resin molding fan is a centrifugal fan which 
is comprised of a ring shape supporting plate 
in which plural blades are provided projectingly 
in an axial direction; and 
to a rearf ace (a contact face with said core (2) ) 
of a blade projecting face of said ring shape 
supporting plate, a raised portion (20) which is 
suited to a back face portion shape configura- 
tion of said core is provided. 



1. In an alternative current generatorforvehide com- 30 
prising a pair of cores (2) having plural claw shape 
portion configuration plates, a rotating shaft (6) in- 
serted into a center portion of said core (2), a rotor 
(1 ) inserted and fixed to said rotating shaft (6) and 
having an excitation current supply use slip ring (7), ss 
a stator (8) provided at an outer periphery of said 
rotor (1), and a front side bracket (10) and a rear 
side bracket (1 1 ) arranged to surround said rotor ( 1 ) 
and said stator (8); 

40 

said rotor (1) is supported to rotate freely each 
of said front side and rear side brackets (1 0, 1 1 ) 
through a bearing member, said core (2) is 
comprised of a pair of a front fan (1 3) and a rear 
fan (1 4) which are installed to both ends of said *s 
core (2), to end portions of said respective front 
side and rear side brackets (10, 11) plural in- 
take holes (22) are provided, and an outer pe- 
ripheral portion of said respective front side and 
rear side brackets (10,11) plural exhaust holes so 
(23) are provided, and in accordance with a ro- 
tation of said rotor (1) an inner portion of said 
generator is ventilation-cooled using said front 
and rear fans (13, 14), said alternative current 
generator for vehicle is characterized in that 55 
at least one of said front fan (13) and said rear 
fan (14) is a resin molding fan having an insert 
meta! fitting (19); and 
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FIG. 10 (PRIOR ART) 
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and said installation performance of said fan to a core 
(2) can be compatible. A cooling fan structure having a 
high shape configuration design freedom degree and 
having an installation strength similar to that of said fan 
according to said prior art can be obtained. 
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